Plant organ development is a highly ordered process. At the cellular level, early stage organs consist of cells undergoing active cell division. As the organ grows, cells will cease division and enter the phase of expansion and differentiation. This transition often occurs in a temporal and spatial specific fashion that largely determines the final form of the organ. The Arabidopsis petal is an excellent model for dissecting the temporal and spatial regulation of plant organ growth. In this study, we focus on investigating two key transcription factors, RABBIT EARS (RBE) and TCP5, which conduct temporal-specific roles during petal growth. We characterized the interactions of their downstream genetic networks and found that they coordinately regulate important genes involved in plant organ development, particularly those associated with plant hormonal pathways. We hope these results will help elucidate how these two genes function together in the temporal regulation of petal growth, and in the long term, further understand the general mechanisms that establish the patterns of plant organ development.
Plant organ development is a highly ordered process. At the cellular level, early stage organs consist of cells undergoing active cell division. As the organ grows, cells will cease division and enter the phase of expansion and differentiation. This transition often occurs in a temporal and spatial specific fashion that largely determines the final form of the organ. The Arabidopsis petal is an excellent model for dissecting the temporal and spatial regulation of plant organ growth. In this study, we focus on investigating two key transcription factors, RABBIT EARS (RBE) and TCP5, which conduct temporal-specific roles during petal growth. We characterized the interactions of their downstream genetic networks and found that they coordinately regulate important genes involved in plant organ development, particularly those associated with plant hormonal pathways. We hope these results will help elucidate how these two genes function together in the temporal regulation of petal growth, and in the long term, further understand the general mechanisms that establish the patterns of plant organ development. Transmission of active transcriptional states from mother to daughter cells has the potential to foster precision in the gene expression programs underlying development. Such transcriptional memory has been specifically proposed to promote rapid reactivation of complex gene expression profiles following successive mitoses in Drosophila development. By monitoring transcription in living Drosophila embryos, we provide the first evidence for transcriptional memory in animal development. We specifically monitored the activities of stochastically expressed transgenes in order to distinguish active and inactive mother cells and the behaviors of their daughter nuclei following mitosis. Quantitative analyses reveal that there is a 4-fold higher probability for rapid reactivation following mitosis when the mother experienced transcription. Moreover, memory nuclei activate transcription twice as fast as neighboring inactive mothers, thus leading to augmented levels of gene expression. We propose that transcriptional memory is a mechanism of precision, which helps coordinate gene activity during embryogenesis.
We will discuss a simple mathematical model that predicts the number of inactive states, prior to gene activation. We will discuss potential mechanisms responsible for this memory, based on the manipulation of Zelda and the Trithorax complex. One of the defining characteristics of mRNA is its poly(A) tail. In the cytoplasm, shortening of the poly(A) tail usually results in the mRNA decay through the deadenylation-dependent decapping pathway. Nevertheless a subset of mRNAs can undergo translational repression while stably maintained with short poly(A) tails. These dormant mRNAs can become reactivated through cytoplasmic polyadenylation, where elongation of poly(A) tail occurs. An example of such transcripts are maternal mRNAs which are deposited in the oocyte with short poly(A) tail. Our previous study revealed that a large subset of maternal transcripts undergo cytoplasmic polyadenylation throughout the developmental stages leading to midblastula transition (MBT), at which point the first cohort of zygotic genes is transcribed. Blocking of cytoplasmic polyadenylation causes failure of MBT, which suggests that this process is crucial for proper embryonic development during the period of transcriptional quiescence in zebrafish. Transcripts undergoing cytoplasmic polyadenylation posses cis-elements in their 3' UTR, which are recognized by the Cytoplasmic Polyadenylation Element Binding proteins (CPEB). Polysome profiling experiment revealed that several members of the CPEB gene family are expressed during pre-MBT stages and exhibit different patterns of expression, which may suggest sequential function in translational control.
In this study, we aim to elucidate the mechanism of maternal mRNA translational regulation by the different members of CPEB family. We show that zorba (cpeb1b) knockdown by morpholino typically causes delay in epiboly at 7 hours post fertilization. Additionally, embryos injected with anti-cpeb4 MO exhibited no characteristic phenotype at the earliest developmental stages, although at 30 hpf they displayed a phenotype characterized by missing yolk extension and axis deformities. These observations indicate that CPEB proteins play an important role in the early zebrafish development. We present the results of our ongoing study to elucidate their role in translational control of maternal mRNAs. DNA methylation on N6-adenine (6mA) has recently been found as a potentially new epigenetic mark in several unicellular and multicellular eukaryotes. However, its distribution patterns and potential functions in land plants, which are primary producers for most ecosystems, remain completely unknown. Here we report global profiling of 6mA sites at single-nucleotide resolution in the genome of Arabidopsis thaliana using single-molecule real-time sequencing. 6mA sites are widely distributed across the Arabidopsis genome and enriched over the pericentromeric heterochromatin Abstracts S137
